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WHAT IS CLAIMED IS ; 

1. A bispecifilc antibody that binds to: 

(a) a f irst\antigen on the surface of effector 
cells selected from the gro\ip consisting of T-cells and 
natural killer cells, and 

(b) a second kntigen on a 28/32 kDa 
heterodimeric protein on the surface of malignant B cells, 
which second antigen specifically binds to an antibody 
designated 1D10, 

wherein the binding of the bispecific antibody 
to the first and second antiger^ results in killing of the 
malignant B cells. 

2. The bispecific antabody of claim 1, wherein the 
effector cells are T cells. 

3. The bispecific antibody of claim 2, wherein the 
bispecific antibody binds to a CD 3 antigen on the T cells. 



4. The bispecific ant 
antibody is produced by the cell/ line 



dy of claim 3 , wherein the 
ATCC HB 10993. 



5. A cell line producing \ the bispecific antibody of 



claim 1. 



6. The cell line of claim 5 that is a hybrid- 
hybridoma formed from two hybridomasj 

a first hybridoma producing an antibody that 
binds to the first antigen, and 

a second hybridoma producing an antibody that 
binds to the second antigen. 

7. The cell line of claim V, wherein the effector 
cells are T-cells and the first hybridoma produces an antibody 
that binds to a CD3 antigen on the T-celvLs. 

8. A cell line designated ATCQ HB 10993. 
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9. An antibody designated 1D10. 

10. A humanized version of the antibody of claim 9. 

11. A human ized\ antibody according to claim 10 , th 
antibody comprising a humanized heavy chain and a humanized 
light chain: \ 

(1) the humanized light chain comprising thre 
complementarity determining regions (CDR1, CDR2 and CDR3) 
having amino acid sequences from the corresponding 
complementarity determining regions of the 1D10 immunoglobulin 
light chain, and a variable region framework from a human 
kappa light chain variable region framework sequence except in 
at least one position selected\ f rom a first group consisting 
of L48, L49, L69, and L70 wherddn the amino acid position is 
occupied by the same amino acid\ptesent in the equivalent 
position of the 1D10 immunoglola&Lin light chain variable 
region framework; and [ \J\ 

(2) the human iz^<H h^avy chain comprising three 
complementarity determining regions (CDR1 # CDR2 and CDR3) 
having amino acid sequences from the corresponding 
complementarity determining regions of 1D10 immunoglobulin 
heavy chain, and a variable region rramework from a human 
heavy chain variable region framework sequence except in at 
least one position selected from a second group consisting of 
H27, H29, H30, H37, H67, H71, H78 and H83, wherein the amino 
acid position is occupied by the same\ amino acid present in 
the equivalent position of the mouse M)10 immunoglobulin heavy 
chain variable region framework; \ 

wherein the immunoglobulin specifically binds 
to a 28/32 kDa heterodimeric protein onvthe surface of 
malignant B cells with a binding affinity having a lower limit 
of about 10 7 M" 1 and an upper limit of ab&ut five-times the 
binding affinity of the 1D10 immunoglobulin. 
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1 13. The hiWanized antibody of claim 12, wherein 

2 the humanized light chain variable region framework 

3 is from the light chaiV variable region framework of the 

4 R3.5H5G antibody excepn in the at least one position from the 

5 first group and except at position L43, which is occupied th 

6 amino acid present in the equivalent position of a human kappa 

7 subgroup I consensus sequence; 

8 the humanized heavy chain is from the heavy chain 

9 region variable framework tof the IC4 antibody except in at 

10 least one position selected^ f rom the second group , and except 

11 at position H73, wherein the amino acid position is occupied 

12 by the same amino acid present in the equivalent position of a 

13 human immunoglobulin subgrouf^-K£ or IV consensus sequence. 
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1 14. The humanizdd aWCibody of claim 13 , wherein 

2 the humanized ligftt^chayn comprises the amino acid 

3 sequence of Fig. 4A (upper) and 

4 the humanized heavy chS^in comprises the amino acid 

5 sequence of Fig. 4B (upper) . 



1 15. The humanized antibody of claim 14 , wherein the 

2 humanized light chain further comprises a human kappa constant 

3 region, the humanized heavy chain further comprises a human 71 

4 constant region, and the humanized antibody effects ADCC and 

5 complement -mediated lysis of malignant B-cells when bound to a 

6 28/32 kDa heterodimeric protein on the \sur face of the cells. 



1 
2 
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16. A humanized antibody, the 
humanized" heavy chain and a humanized 1: 



:ibody comprising a 
it chain: 



(1) the humanize 
complementarity determining\re 
having amino acid sequences 
complementarity determining rd 
immunoglobulin light chain, and 
from a human kappa light chain 



ght chain' comprising three 
DR1, CDR2 and CDR3) 
corresponding 
of the mouse M291 
variable region framework 
able region framework 



[ions 



rioi 



sequence , and 

(2) the humani zed /heavy chain comprising three 
complementarity determining/regions (CDR1, CDR2 and CDR3) 



ft* 



leavy 
least: 



having amiri 
complem nta 
immunog 1 obu 1 
from a human 
except in at 
consisting of H 
amino acid posi 
in the equivale 
heavy chain vari^b 

where! 
CD 3 antigen on 
having a lower limi 
about five-times the^ 
immunoglobulin . 
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acid sequences from the corresponding 
ty determining regions of the mouse M291 

heavy chain, and a variable region framework 
chain variable region framework sequence 
one position selected from a second group 
H67, H68, H7 0, H72 and H74 wherein the 
is occupied by the same amino acid present 
it ion of the mouse M291 immunoglobulin 
egion framework; 

immunoglobulin specifically binds to a 
of T cells with a binding affinity 
out 10 7 M" 1 and an upper limit of 



the\ 



Lng affinity of the M291 



17 . Tfte 
the hum\ 
is from the light 
1/17 antibody in 

the hum 
the heavy chain r 
antibody except 
second group, and 
acid position is oc 
the equivalent 
consensus sequence 



humanized antibody of claim 16, wherein 
nized\ light chain variable region framework 
ha in Variable region framework of the HF2- 
group I; 

ed heavy chain region framework is from 
variable framework of the 21/28 
as tv one position selected from the 
at\ position 44, wherein the amino 
d by the same amino acid present in 
of a\ human immunoglobulin subgroup I 



18. The h 
the humanize] 

sequence of Fig. 5A (u 
the humanize 

sequence of Fig. 5B (u 



anifced kntibody of claim 17, wherein 

ght\chain comprises the amino acid 
;>peru ai 

heavy phain comprises the amino acid 
er) . 



19. Th bispecific \ntibody of claim 1 that is 



humanized. 




20. The bispecific antiffeoW of claim 18, wherein 
the first antigen is the CD3 antigem. 



21. Tha bispeciflc antibody of claim 20, 
comprising: \ 

a first bVnding fragment comprising: 

a humanized form of the heavy chain variable 
region of the M291 antibody; 

a humanized form of the light chain variable 
region of the M291 antiibody; and 

a second binding fragment, which is linked to the 
first binding fragment A comprising: 

a humanized form of the heavy chain variable 
region from the 1D10 antibody; 

a humanized form of the light chain variable 
region from the 1D10 antibbdy; 

wherein the\first binding fragment specifically 
binds to the CD 3 antigen and the second binding fragment 
specifically binds to the 28V 3 2 kDa heterodimeric antigen on 
the surface of the malignant m cells. 

22. The bispecific kntibody of claim 21, wherein: 
the humanized fOTm of the heavy chain variable 

region of the M291 antibody comnmses three complementarity 
determining regions (CDR1, CDRg^ny CDR3) having amino acid 
sequences from the corresponding complementarity determining 
regions of M291 immunoglobulin heavy chain, and a variable 
region framework from a human heavy chain variable region 
framework sequence except in at least one position selected 
from a second group consisting of H3D, H67, H68, H70, H72 and 
H74 wherein the amino acid position rs occupied by the same 
amino acid present in the equivalent position of the mouse 
M291 immunoglobulin heavy chain variable region framework; 

the humanized form of the light chain variable 
region of the M291 antibody comprises ttmee complementarity 
determining regions (CDR1, CDR2 and CDR3)\having amino acid 
s quences from the corresponding complementarity det rmining 
r gions of the M291 immunoglobulin light ch>ain, and a variable 
r gion framework from a human kappa light chVin variable 
region framework sequence; \ 



the huAanized form of the heavy chain variable 
region from the IDUO antibody comprises three complementarity 
determining region^ (CDR1, CDR2 and CDR3) having amino acid 
sequences from the corresponding complementarity determining 
regions of 1D10 immunoglobulin heavy chain, and a variable 
region framework from a human heavy chain variable region 
framework sequence except in at least one position selected 
from a second group consisting of H27 , H29, H30, H37, H67, 
H71, H78 and H83, wherdin the amino acid position is occupied 
by the same amino acid ©resent in the equivalent position of 
the mouse 1D10 immunoglobulin heavy chain variable region 
framework; and \ 

the humanized ffcrm of the light chain variable 
region from the 1D10 antibody comprises three complementarity 
determining regions (CDRlA CDR2 and CDR3) having amino acid 
sequences from the corresponding complementarity determining 
regions of the 1D10 immunoglobulin light chain, and a variable 
region framework from a human kappa light chain variable 
region framework sequence except in at least one position 
selected from a first group dpn^isting of L48, L49, L69, and 
L70 wherein the amino acid ppaitiion is occupied by the same 
amino acid present in the equivalent position of the 1D10 
immunoglobulin light chain variable region framework. 

23. The bispecific antibody of claim 22, wherein 
the first binding fragment comprises the heavy chain variable 
region shown in Fig. 5B (upper) andi the light chain variable 
region shown in Fig. 5A (upper) , and the second binding 
fragment "comprises the heavy chain\ variable region shown in 
Fig. 4B (upper) and the light chain variable region shown in 
Fig. 4 A (upper) . \ 

24. The bispecific antibody of claim 23, wherein 
the first and second binding fragments each further comprises 
a segment of a constant region fused tb the respective heavy 
chain variable regions, and the binding^ fragments are linked 
by association of the constant regions. \ 
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25. The bispecific antibody of claim 24, wherein 
the binding fragments ar Fab or Fab • 

26. The bispecific antibody of claim 25, wherein 
the first and second blinding fragments are Fab's and the 
bispecific antibody is\ a F(ab") 2 . 



27. The bisptecific antibody of claim 26, wherein 
the first and second binding fragments further comprise first 
and second leucine zippers fused to the respective constant 
regions. 



28. The bispeiific antibody of claim 27, wherein 
the first binding fragment comprises a heavy chain having the 
amino acid sequence shown! in Fig. 5D and the second binding 
fragment comprises a heavy chain having the amino acid 
sequence shown in Fig. 4D.\ 



29. A method of 
malignant B-cells, the met 
with a therapeutically ef^ 
antibody of claim 1. 



(treating a patient suffering from 
comprising treating the patient 
e amount of the bispecific 



30. The method of plaim 29, wherein the bispecific 
antibody comprises: 

a first binding fragment comprising: 

a humanized forilf of the heavy chain variable 
region of the M291 antibody; 

a humanized form\of the light chain variable 
region of the M291 antibody; anc 

a second binding fragm&nt, which is linked to the 
first binding fragment, comprising 

a humanized form the heavy chain variable 
region from the 1D10 antibody; 

a humanized form of ^:he light chain variable 
region from the 1D10 antibody; 

wherein the first binding fragment specifically 
binds to the CD3 antigen on the surface of T-cells and the 
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second binding fragment specifically binds to the 28/32 kDa 
heterodimeric antigen \on the surface of th malignant B cells. 

31. The method of claim 3 0 further comprising the 
step of administering an\agent to activate T-cells in the 
patient. 



^.arf. The methot 



ilaim 31, wherein the agent is 



IL-2 



33. A pharmaceutical composition comprising the 
bispecific antibody of claim 1. 




